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li will be readily recognized that the materials used for 
manufacture of the mounting housing of the invention may 
be varied as desired, depending upon the application. Simi- 
larly, the physical size and shape of the components may be 

5 arranged to accommodate any particular ball grid array 
device. For example, the contact fingers 40 are shown as 
axially elongated metal strips as may be cut or stamped from 
flat ribbon stock. However, the fingers 40 could be formed 
from wire stock and may be formed into various configu- 
rations without departing from the principles of the inven- 

10 lion. Likewise, the fingers may be anchored in the socket as 
desired by any suitable means. If the socket is to be used for 
burn-in purposes, heat resistant materials, of course, should 
be employed. The design is particularly attractive for use in 
hostile environments since, in its preferred embodiment, 

15 ver y few moving parts are employed and the opening and 
closing functions can be readily automated. Thus the pre- 
ferred structure is extremely reliable and functional in 
extended repetitive use. 

From the foregoing it will be recognized that the pnn- 

20 ciples of the invention may be employed in various arrange- 
ments' to obtain the benefit of the many advantages and 
features disclosed. It is to be understood, therefore, that even 
though numerous characteristics and advantages of the 
invention have been set forth together with details of the 

25 structure and function of the invention, this disclosure is to 
be considered illustrative only. Various changes and modi- 
fications may be made in detail, especially in matters of size, 
shape and arrangements of pans, without departing from the 
spirit and scope of the invention as defined by the appended 

30 claims. 

What is claimed: 

1. Apparatus for mounting a ball grid array device com- 
prising: 

(a) a support member having a support face with a 
35 plurality of windows therein arranged in a pattern to 
correspond with and receive terminal balls depending 
from one face of a ball grid array device when said ball 
grid array device is positioned on the support face of 
said support member; 
40 (b) a base member; 

(c) a bending plate having apertures therein substantially 
corresponding with said windows positioned between 
said base member and said support member and 
adapted for lateral movement with respect to said 
support member; 

(d) a plurality of elongated contact members anchored in 
said base member, each having an interconnection end 
and a free end portion disposed on opposite sides of a 

50 central section with said central section projecting 
through an aperture in said bending plate and said free 
end portion positioned in a window in said support 
member; and 

(e) a cam adapted to move the position of said bending 
55 plate laterally with respect to said support member and 

thereby urge said free end portions into contact with 
said terminal balls between the centerline thereof and 
the face from which they depend. 

2. Apparatus as defined in claim 1 wherein said free end 
60 portion of each of said contact members has a generally 

central axis and the extreme end of said end portion is 
deviated from said generally central axis. ~- - 

3. Apparatus as defined in claim 2 wherein each said 
extreme end portion extends into a window in the support 

65 member but does not extend through said window. ^ 

4. Apparatus as denned in claim 1 wherein said cam 
contacts and moves said bending plate. 
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5. Apparatus as defined in claim 1 wherein said cam contacts and moves 
said support member. 

6. Apparatus as defined in claim 4 further comprising spring means to urge 
said bending plate laterally with respect to said support member. 

7. Apparatus as defined in claim 5 further comprising spring means to urge 
said support member laterally with respect to said bending plate. 

8. Apparatus as defined in claim 2 wherein the extreme end of said free 
end portion of each of said contact members extends into a window in said support 
member a sufficient distance to contact a [ball] terminal bail positioned in said window 
between the center of [ball] terminal baU and the face of the device from which such 
[ball] terminal ball depends. 

9. Apparatus as defined in claim 1 further comprising spacers removeably 
affixed adjacent said support face to at least partially define the periphery of a ball grid 
array device to be positioned on said support face. 

10. Apparatus for mounting a ball grid array device comprising; 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and receive [ball terminals] 
terminal balls depending from the face of a ball grid array device when said ball 
grid array device is positioned on the support face of said support member; 

(b) a base member; 

(c) biasing means having apertures therein substantially corresponding 
with said windows positioned between said base member and said support 
member; 

(d) a plurality of elongated contact members anchored in said base 
member, each having an interconnection end and a free end portion disposed on 
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opposite sides of a central section with said central section projecting through 
an aperture in said biasing means and said free end portion defining a generally 
central axis with the extreme end portion of said free end portion deviated from 
said central axis and positioned in a window in said support member; and 

£e) [(c)] means for moving said free end portions with respect to said 
window. 

11. Apparatus as defined in claim 10 wherein each said extreme end portion 
extends into a window in the support member but does not extend through said 
window. 

12. Apparatus as defined in claim 10 further comprising spacers removeably 
affixed adjacent said support face to at least partially define the periphery of ball grid 
array devices to be positioned on said support face. 

1 3 . The combination comprising: 

(a) a ball grid array device having a first face and a plurality of terminal 
balls depending from said first face in a predetermined pattern, each of said 
[ball terminals] terminal balls defining a geometric center spaced from said first 
face; and 

(b) mounting apparatus comprising: 

(i) a support member having a support face with a plurality of 
windows therein arranged in a pattern to correspond with and 
receiving said terminal balls depending from said first face of 
said ball array device; 

(ii) a base member; 

(iii) a bending plate having apertures therein substantially 
corresponding with said windows positioned between said base 
member and said support member; and 
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(iv) a plurality of elongated contact members, each having an 
interconnection end and a free end portion 
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disposed on opposite sides of a central section with said central 
section projecting through an aperture in said bending plate and 
said free end portion positioned in one of said windows in said 
support member and terminating between said first face of said 
ball grid array and the geometric center of a terminal ball. 

14. The combination defined in claim J 3 wherein said free end portion of 
each of said contact members has a generally central axis and the extreme end of said 
end portion is deviated from said generally central axis. 

15. The combination defined in claim 14 wherein each said extreme end 
portion extends into a window in the support member but does not extend through said 
window. 

16. The combination defined in claim 13 including means for moving said 
free end portions with respect to said windows. 

17. The combination defined in claim 16 wherein said means for moving 
comprises a rotatable cam adjacent said bending plate which, when rotated, coacts with 
said bending plate to move said plate laterally with respect to said support member. 

18. The combination defined in claim 17 wherein said means for moving 
includes a spring positioned to urge said bending plate laterally with respect to said 
support member. 

19. The combination defined in claim 16 wherein said means for moving 
comprises a rotatable cam adjacent said support member which, when rotated, coacts 
with said support member to move said support member laterally with respect to said 
bending plate. 
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20. The combination defined in claim 19 wherein said means for moving 
includes a spring positioned to urge said support means laterally with respect to said 
bending plate. 

21 . Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and receive terminal balls 
depending from one face of a ball grid array device when said ball grid array 
device is positioned on the support face of said support member; 

(b) a base member; 

(c) a bending plate having apertures therein substantially corresponding 
with said windows positioned between said base member and said support 
member and adapted for lateral movement with respect to said support member; 

(d) a plurality of elongated contact [member] members anchored in said 
base member, each having an interconnection end and a free end portion 
disposed on opposite sides of a central section with said central section 
projecting through an aperture in said bending plate and said free end portion 
positioned in a window in said support member; and 

£§) [( c )] a cam adapted to move the position of said bending plate 
laterally with respect to said support member and thereby move said free end 
portions within said windows. 

22. Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and receive [ball terminals] 
terminal balls depending from the face of a ball grid array device when said ball 
grid array device is positioned on the support face of said support member; 
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(b) a base member; 

(c) biasing means having apertures therein substantially 
corresponding with said windows positioned between 
said base member and said support member; 

(d) a plurality of elongated contact members anchored in 5 
said base member, each having an interconnection end 
and a free end portion disposed on opposite sides of a 
central section with said central section projecting 
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through an aperture in said biasing means and said free end portion 
having an extreme end portion thereon positioned in a window in said support 
member; and 

{§) [(c)] means for moving said free end portions with respect to said 
window. 
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Apparatus for mounting a ball grid array device comprising: 

a support member Raving a support face which supports a ball grid 
array device and receives terminal balls depending from one face of said ball 
grid array device when saia one face of said ball grid array device is positioned 
on the support face of saia support member: 

(b) a base member: 

(c) a bending plate having apertures therein substantially corresponding 
with said terminal balls positioned between said base member and the support 
face of said suppom member and adapted for lateral movement with respect to 
said support memper: 

(d) a plurality of elongated contact members anchored in said base 
member, each Raving an interconnection end and a free end portion disposed on 
opposite sides of a central section with said central section projecting through 
an aperture in said bending plate and said free end portion extending into said 
support member; and 

(e) /a cam adapted to move the position of said bending plate laterally 
with respsct to said support member and thereby urge said free end portions into 
contact with said terminal balls between the centerline thereof and the face from 
which ttrev depend. 



1 24L / Apparatus as defined in Claim 23 wherein said free end portion of each 

2 of said contact members has a generally central axis and the extreme end of said end 

3 portion is deviated from said generally central axis. 




25^ Apparatus as defined in Claim 24 wherein each said extreme end portion 
extends j$to/ a window in the support member but does not extend through said 



^wTndow, 



26^ Apparatus as defined in Claim 23/wherein said cam contacts and moves 



'6 

said bending plate 



1 27^ Apparatus as defined in Clairg 23 wherein said cam contacts and moves 

2 said support member. 

1 2$L Apparatus as defined in fllaim 26 further comprising spring means to 

2 urge said bending plate laterally with resnect to said support member. 




1 29^ Apparatus as defined im Claim 27 further comprising spring means to 

2 urge said support member laterally witn respect to said bending plate. 



3(X Apparatus as defined in Claim 25 wherein the extreme end of said free 
end portion oi each of said contact members extends into the window in said support 
member a ^/sufficient distance to contact a terminal ball positioned in said window 



betweeft^h^center of the terminal ball and the face of the device from which such 
terminal ball depends. 



/ 



l^^^J^^llj^ Apparatus /as defined in Claim 23 further comprising spacers 

2 removeablv affixed adjacent said support face to at least partially define the periphery 

3 of a ball grid array devicqto be positioned on said support face. 
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1 22± Apparatus for mounting a ball grifl array device comprising: 

2 fa) a support member having A support face which supports a ball grid 

3 array device and receives terminal /mils depending from one face of said ball 

4 grid array device when said one f/ce of said ball grid array device is positioned 

5 on the support face of said support member: 

6 (b) a base member; / 

7 q | (o) biasing means fafoing apertures therein substantially corresponding 

8 W with the locations of said terminal balls positioned between said base member 

9 and said support face of said support member: 

10 (d) a plurality flf elongated contact members anchored in said base 

11 member, each having am interconnection end and a free end portion disposed on 

12 o pposite sides of a central section with said central section projecting through 

13 an aperture in said jpiasing means and said free end portion defining a generally 

14 central axis with me extreme end portion of said free end portion deviated from 

15 said central axis and extending into said support member; and 

16 (e) meafls for moving said free end portions with respect to said support 

17 member. / 



/ / Apparatus as defined in Claim 32 wherein each said extreme end portion 

p extend^pl^a window in the support member but does not extend through said 
3 window. 



1 0**r> \ — Apparatus as defined in Claim 32 further comprising spacers 
O J 

2 removeablv affixed adjacent said support face to at least partially define the periphery 

3 of ball grid array devices to be positioned on said support face. 
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35. The combination comprising: 

(a) a ball grid array device having a first face and a plurality of terminal 
balls depending fro m said first face in a predetermined pattern, each of said 
terminal balls defining a gecLetric center spaced from said first face: and 

(b) mounting apparatus comprising: 

(0 a support member having a support face which supports a 
first face df said ball grid array device and receives the terminal 
balls depending from said first face of said ball grid array device: 
(ii) a Hfose member: 

(iiO a Ibending plate having apertures therein substantially 
corresponding with said terminal balls positioned between said 
base merpber and said support member; and 
lYi plurality of elongated contact members, each having an 
interconnection end and a free end portion disposed on opposite 
sides of a central section with said central section projecting 
througfi an aperture in said bending plate and said free end 
portiofi projecting into said support member and terminating 
between said first face of said ball grid array and the geometric 
centdr of a terminal ball. 
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3<L The combination defined in Claim 35 wherein said free end portion of 
each of s aid contact mem&ers has a generally central axis and the extreme end of said 
end portion is deviated frqm said generally central axis. 




2 
3 



The^ornbination defined in Claim 36 wherein each said extreme end 
into a window in the support member but does not extend through said 



3JL The combination defined in Claim 35 including means for moving said 
/ith respect to said window. 



The combinamon defined in Claim 38 wherein said means for moving 
comprises a rotatable cam adjacent said bending plate which, when rotated, coacts with 
said bending plate to movefsaid plate laterally with respect to said support member. 



1 4CL The combination defined in Claim 39 wherein said means for moving 

2 includes a spring positioned to urge said bending plate laterally with respect to said 

3 support member. 

1 4L The /combination defined in Claim 38 wherein said means for moving 

2 comprises a rotataple cam adjacent said support member which, when rotated, coacts 

3 with said supportftnember to move said support member laterally with respect to said 

4 bending plate. 



1 42^ The combination defined in Claim 41 wherein said means for moving 

2 includes a spring positioned to urge said support means laterally with respect to said 

3 bending platel 
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42, Apparatus for mounting a jrall grid array device comprising: 



(a) a support member inaving a support face which receives terminal 
balls depending from one fay of a ball grid array device when said one face of 
said ball grid array devicefis positioned on the support face of said support 
member; 

(b) a base member; 

(c) a bending rflate having apertures therein substantially corresponding 
with said terminal bails positioned between said base member and said support 
member and adapt edf for lateral movement with respect to said support member; 

(d) a plurality of elongated contact members anchored in said base 
member, each havmg an interconnection end and a free end portion disposed on 
opposite sides off a central section with said central section projecting through 
an aperture in said bending plate and said free end portion extending into said 
support membeix and 

(e) a cdm adapted to move the position of said bending plate laterally 
with respect t& said support member and thereby move said free end portions 
within said support member. 



1 ^U^^f 44^ Apparatus for mounting a Wf^rid array device comprising: 

2 (a) a support member having a support face arranged to receive terminal 

3 balls depending from the fac/ of a ball grid array device when said ball grid 

4 array device is positioned oa/he support face of said support member: 

5 (b) a base membery 

6 fc) biasin g means having apertures therein substantially corresponding 

7 with said terminal balls positioned between said base member and the support 

8 face of said support cnember: 

9 (d) a plurality of elongated contact members anchored in said base 
1° member, each hying an interconnection end and a free end portion disposed on 
H opposite sides iof a central section with said central section projecting through 

12 an aperture ijft said biasing means and said free end portion having an extreme 

13 end portionfwhich extends into said support member; and 

14 (m means for moving said free end portions with respect to said terminal 

15 balls, / 
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145, In apparatus for mounting a ball grid array device having a support 
member which supports one face of thy ball grid array device and receives the terminal 
balls depending from said one face/ a base member; a biasing member positioned 
intermediate the support member a/d the base member adapted for lateral movement 
with respect to said support member; and means for moving said support surface on 
said support means or said biasing member laterally with respect to the other, the 
improvement comprising an elongated contact member anchored in said base member 

8 having an interconnection end and a free end portion disposed on opposite sides of a 

9 central section with said cfflitral section projecting through an aperture in said biasing 

10 member and said free end extending into an opening in said support member to 

11 terminate at a point between the centerline of a terminal ball depending into said 

12 opening and the face /of the ball grid array device from which said terminal ball 

13 depends, said free en& portion defining a generally central axis and terminating in an 

14 extreme end which is/deviated from said central axis. 



